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(54) imwnzm *^xttfc«ti/^ifttt«a^^wto«fcSFtt 
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(57) [£ft] 

WM&ffl Si : 2.0 ~8.0 mass%, Mn : 3.0 mass% 
OT. sol.Al : 10-lOOppm ftj^N : 80 ppaStXTOt 

1MB MTb-ti. 



i i i i i i i i i i i. 



s 



1 1 1 1 1 



CO 5*4 
ft 

HI 



(2) H2 003 -4 9250 (P2 0 0 3-4gi$ 



[fiMl 3 Si : 2.0 -8.0 mass%. 
Mn:3.0 mass%JjlT. 
sol.Al : 10—100 PPm tiXtf 
N : 80 ppmJ^T 

m& : 1 /in fcTFT\ tpomttzy -xlXtXfyA Y (Mg 2 

sio 4 ) zz&bthTimm (fyxmjg) 
ia*m } m-m i k«^t , § $>c 

Sbfcil^/^fctiSn : 0.005 -0.50mass% 

[HWSI3] 11*11 4fcJ42t4J^T. $ 

Ni : 0.005 — 1.50mass%. 
Cu : 0.01— O.50mass%, 
P : 0.005 -0.50mass%:BJ:tf 
Cr : 0.01— 1.50mass% 

[fS*JS4 ] Si : 2.0 -8.0 mass%, 
Mn:3.0 mass%ULT. 
sol.Al : 10-100 ppm HXt/ 
N : 50 ppbJJIT 

wasfftu ^xmsikm&xu'tkmmmi 
m-t-mnimiz x -? x #mtt«asM£ zwm i 

U 

MgO £^L*^«M4MBN£iMrf&!&\ ifctttttt 

[0001] 
[00 023 

*«ll*»fiW«08«cfrffli:«ftf*l* I 1 1 0 > < 

o o i >irmz7smzmmix^&. nmmmzmmz 



as t fc 5 -f y t a* i k *» 6 . ff*>ft & an 

[0003] *|6ltt«««RTli s fflft. WtlST? 

[00043 Jnitt*»Rtfc:&fltt*BHII 

k fc <t 7 *>VXt74 h fcjftfc* I Z k &< . 

IZZ^X, SlItt<0fiV^|ft|tt«Ba»IR*«J&t6a» 

[000 5 3 Witt. «fBSBS60-39123# Ml* 
4MWW)±«*k LTAliQ, *JB*\ 7*/p;wrh 

6 -17137 #&«|Cli, Mifc#!«iJcO±j£#t± M 
gOk L&tftt, Li, K, Na, Ba, Ca. Mg, In. Fe, Z 
r, Sn, Sr, AieoOMtL mt&. KSJSiJ 

itm^ttoa %frt>mA,ti i a*^tt 2 wa±*aan 

18333 *&*fctt, ««^WW+(ctXV^O«flSft* 
0.2~15raass%ir*§*, *^tt±M§ifi»H^g»^ 

25voi%&±ttz>zti,z£ix. w&iMmm 
fozix£m^*mftttmtfmi%tix\^. 
[ooo63 ifrL%tft>. m<vmmv?tii>. - 

[00073 zcoti, f&mh\t. Mz. A >tt'f- 
Sr. «000-129356^fgtfcV^-C*|gt, §^.tC 

*ffijSL^i«^fflv\ w&g , Bmmzmt%w^£i& 
mmktizki,z£r>x, 7*)vxt?4 vmmm 
nmtm.m<7)!iimwmz8.m - ^2001-3202 
1 ^miza^xmit:. zti^comwnzxn. ?* 

t^Efrrs - k ifiX'% hi. olztc-otz. 
[0008 3 LfrLtctfh, Zffii^tc^'&WmWi 



(3) H2 003-49250 (P2 0 0 3-47^1 



h fiUWfeWST L X v ^ fcrt , ¥fflfcM#&^M3 MB* 

[0009] ft*. ll0&lfi{fflQItt£t$!>fctf>Kli«! 
S^cON-t^ft^lOppm OTt-tS^^O. ;»it 

fe, *Mfc*mMWi:. *fI&3XMMkft9, *fca 

-ft*&j£fcfc|8J|H£»l/0*fc. 
[00 10] 

ie*sBtflrt-s i k &< ssmenfrt- & - k 

[00 11] 

fefcfiML l^cOsol.AlSr^ffS-friikKivCSKfc 

[ 0 0 1 2 3 -fKb-h. *XMts 

I. Si : 2.0 —8.0 mass%, Mn : 3.0 mass%WT, sol. 

Al : 10-100 ppm HXX/N : 80 ppmUlTSr** t, S$ 

X\ fr-0$kmiZ7*)VZf-y4 h(Mg 2 SiO,) Sriftk-f 
4T«LttR (^5X11) **L*V^k*«Sk-t 

[00 13] 2. JdElfcfcWC, #«, SfcfcSbtJ 
J:tf/*fcH5n : 0.005 ~0.50mass%Sr#^|>a^t 

* £ k £«afc t ■§» , ftffjnitte»ifc:fri*itt*« 
MR. 

[00 14] 3. JJBl*fctt2fc*JV^T. »K#. § 
A,fcNi : 0.005 ~1.50mass%, Cu : 0.01— 0.50mass% x 
P : 0.005 ~0.50mass%iJj:tfCr : 0.01— 1. 50mass%c7) 



[0015] 4 . Si : 2.0 —8.0 raass%, Mn : 3.0 mass 
sol.Al : 10—100 ppm : 50 ppmfeTF£ 

tti-mmzzmxyy'z. mssmuz^ib. 1 
mgmkL. ^x'W&Mm&zvftiJmmiti 

U MgO £*WL£v^#IIWJ£g/»W-4a\ 
fcfc-JMEWfcffitf-rSikfcU:, fiffiiSfeSft 800°C 

ju± 95o-ctiT^frT-tt±M#e^M-r-k *i$ak-r 

[00 16] 

[?|BJcO#lSlO»!S] WT. *»>Jifcl8S)fc:SI$>W>fc 
H«fc*-3 £ RWr ft . sol . Al Uflrn* fcttsol . 
Al-grfT*#tt50 N*a«<0«HT**tSlPI^. 

, mm^zxm&itzn-h. nwcxmwk 

Ott : 2.8 mOffigEgk U: s OH 

X- mcxm?<rffl&msmk. ^mimizx 90.35mm 

OftKTOctLLff*:^, KSM«#H^4>tcT 925 

thzk%<&mmm®mwzx 9oo°c, i9mntk 

iHI-f 30 x 300mm XfcMBl LtiimZ 

mat. i*ttfco§3nwf-5fc. »feftfc«s«*, 

+ N k 1 tc*t . 

[00 17] mmitZ^ttiki5 r ) , sol.Al***LsflrV^ 

0k fltfJnitt**l,<#ffcU:. sol. 
A1§^50ppd N^*#liJp-rftk 
WfHftd^JS^Lfc* 1 , NSr^90ppm *^tft*& 

0, soi.AlS:a*^§-*l)^k-C% N*t*««apt: 

imitimmLmi\BiWL<7)m-zwMX'$ iztam 

[00 18] sol.Al £StM-£fl-$-£6.IktJ: 

-j T , N t J: S fflffJnltei0#ffc*«WJT& ftll* Sr» 

itfEDXTHHELfc. SEMS^ffiti. BEfrrtfcT 
fft'ffigffifeSH^UrffltO^T. (mm) xlOmmO 
Kffltfcfc-jTiWEUfc. -e<7)fS*, sol.AlS:j«*-^* 

tx v ^*^K{d^i^a*>v ^aj wis« ztitztf. 

sol.Al**HTUTV^V^KHTlis 1-4/xm SScoffl 

WKtffifca**faaijosEM**H2tjRt. *«f<o 
tsu, iwsyswajftttsikN^^jsstLTtJO. *» 

^A,<Si 3 N, T*J)l)k#X^>fLft. 
[0019] -5" it*, <Rt, ffifJflKOilgfc ffttfjDItt 



(4) M2 003-49250 ( P 2 0 0 3 — 4 chN A ) 



*>\ ttga**s<* nzm^mmmtm-L, mm* 
^^jsHti. sycwajtt^iftwjDitt^iiitwifi 

[ 0 0 2 0 ] f*<»ilfc«R^«««ftt*»ffl-*-* 
fc*>t, &*W 17/50 : 1.7 T. : 50 

04t^-f. RH*»4»BB4>*»*J:o{c, sol.Al£**L 
fcuWBTtt. N***off;&iitff ■oTffflW*** <& 
^•fl.* 4 . sol.Al St«550ppoi **3-»tfc**Cli. N* 

**<o*iiiit i mmv&iWJ?*^. 

[002 1 ] -ftchh, sol.Al £»***§ 
tflSfcfrbtot:. .r^Siti. soi.Ai£**L&vvft 

[00 22] d*l<«><9*g*!^ sol.Al £&***$•£ 

inlttfc J:lflft8l<9#ft* WMX'% h Z b iffifc t 
Sfufc . sol . Al #«***$ ; b VVi8m<?MMk 

tmt urjRwt^ietar iKiiOtmfcztiz 

ifffl to V vt ii B JI 6 A»TH=fl: V * . 

[0023] *%.mz£ixtf. mnufa&tmmz 

&1200'C(2 t'OiSST^oft^cTD^eT'* 3 

ft, ^+osoi . ai imwmT-W£tt.zixxm^mmi 

. ^^I^ttAlTtiS^WfieSrWJ L=5^v^o^:'• 

<OWIWa»*<56»Sii*ir\ f^t. *#3!"Ctt* sol. 

tot'U sol.Ali^S^^T^r^ 950°CJilT 
toSLKttJWC. ~<K?SltJi^7«. N**afcvMl,* 

^S-fciifctt. ftHmtti:&«£&#§-ttl>±T'* 

tgfc J: tfSfc J: 4ftft««^flbrf 

fcttittts fc , #3fe9J<o.x 'J v hitWbX±^\ 
1 0 0 2 4 ] at . *fHJit*5i vt , MRAiftiHIiUftfr 
ttBaBEIlcRg L fcsa t oi vtKHt I . 

Si : 2.0 —8.0 mass% 

7c£T' *>!>*<. ***** 2.0mass%tiH^^^t^^ 



M&*tSL<. -* 8.0%*jB;LSfcillIItt#*L< 
teTU ^^ISlSKfgtlTtSW, Siii 2.0- 
8.0 mass%<7)®Htll5£L£. 
[00 25] Mn: 3.0 nass%&T 

**, ***** 3.0X*fii4i:a»««fe*^'(fc't*je»t 
T"&<, *&3X MS tt, Mi 3.0mass%& 
TtlBjeLfc. *ts, Mn«co»aTR8fi«4 0.005mass% 

[0 0 26] sol.Al : 10— 100 ppm 

soi. Alii. iMcot&i. m*nmfe£tmmi& 
<r>'g\tm%nhtzmzM%<7)7mx'fohtf. ***** 

10ppm#)HT'fi-?-O$3lt;£l,< . -;frlOOppoi£jg;t& 

t mmcoffift&m < % ~>x&mm i v ^tm< 

<T>X\ sol.AimOMOO ppm 0fEHT'**£-£l>i<7)fc 

[ 0 0 2 7 ] N : 80 ppmtlT 

p a ptfc(tl.N***{i80 ppiKTRJgLfe. 
[0028] JSUi, ^M*fcJ;l>"WJ^tov^lM 
iflLfc**, *OfttfcJaTt3*^*7C«& 
Wg-^ZikhZtttXtb. 
Sbi5«fctf/£*:(iSn : 0.005 -0.50mass% 
Sb, Snii. »HSltJ:&Sfl:<o«i»0t*3»t»4-L. S 

ZbWX%h. LfrLKtfb. ***** 0.005mass%* 

mx&mtmm&tf'hz < . -^ro.50n.ass%$:Si.s 
fc Mitrn i<%&cox\ ztit> nmmm * 

MU^-ftL(?lWr&i> 0.005M).50mass%60|gHT'**? 

[ 0 0 2 9 ] Ni : 0.005 ~1.50mass% N Cu : 0.01-0.50 
mass%, P : 0.005 ~0.50mass%. Cr : 0.01M.50mass 

sfefc, mMmzmixmm&*ft±.zitz>tz 

tot. Ni^JfiJirtiii: LfrLKith. ** 
*** 0.005mass%*)Wf(iK»#14cr)^±**V|N$ < s 

-n\ . 50mass% ^e^. £ t zamtftacRK £ tfc 0 tt 

^,1ftt* { ^-fk-tSOT, Ni*{4 0. 005-1. 50mass%fcL 
fc. B«T. Cu, P, Qrittlt 

tiCu : 0.01—0. 50mass%. P : 0.005 — 0.50mass%, C 
r : 0 . 01-1 . 5 mass%0&HT** $ « i b WX * 
4. -e^^'ii, *****TBRttt?S^^v^*t{i^ 
cOK#^** j /Jn? < , -*±Pfifi^@^. h b ZiXIIISA 

[0030] jj«c, *^<oHK^^SBt-rSIS^ 

C : 0.08mass%iyT 

C **>"0. 08mass%^iEi i 4 1 . t«SU^ffl<0 
@vl £&U50ppb WT4-CC ^ffiS-fi. C i: **SHt^ 
4<0T. C*{i0.08mass%OTt»t/L% ^rfc. CltO 



( 5) ffl2 003-49250 (P2003-4A) 



emu. mmx- sopp^t* -am ix&<zt 
%m&mm&±xmzmi l mamm 

[ 0 0 3 1 ] sol . Al : 10M0O ppm . N : 50 ppmlilT 
ft *H=Zfc?«Sft ■£ S fctt fctt . sol . Al £ 10- 

100 ppm . N£50 v^XT&Wtith-j&tlfilbh. -<k 
ZZmZit&tilhOsol . Al cOTmM.tel&E Ifr * 
tiK ftttRfcsol.Alfc lOppmliLh^ffS-ti:, ±iBUfcfc 

*$ o mmx&vgikmm-fh kmz , #&*>soi . ai 

ittlO PPmULh, #4t<tt SOpiwBUit^iOOTI* 

[ 0 0 3 2 ] £fc , -f y t tr*#j£?C*T&6 S , Set 
o^T«50ppb JUT. *F* L<(430ppm jaTfcfflajTf* 

TTi, Nb, B, Ta, V^te*fteh.50ppmJaTfcffi$^ 
l>^k ftHtt««-f *±T#H 

T'fcS. 

[0033] -f-LT, WKSffifctt^/l^r-^'f 

fc»«*8«lT* S . 
[0 0 34] 4fc, *JWTCIi, sm^M&tffi^t 

£Wh#36£U:<^fc*>, 0.3 *ti WTk-f&,Ik# 

»£ft«o95%J2U:a*tt& : i Ati mT-c&fum^k 

14, ««*fc^^4Sfl*aj1i^^T, flfflftife* 

[ o o 3 5 1 *ic, isRmnwtjmz-oKxwmt 

\->XX57*Wktl. BSIfiSifcfcJfivvc 100 
(4, 3I^cO^St«LT»raEM-ri»^. fl&ft. Jn 

- 1 fflff$ « £ a mx-fihtix ^imixj-rim 

[0036] owe, imizfttxtmw&mmt. 
jxmmzm&miz^xmmizimzit&tzMzii. 



fmfoffi.mm.ii kxtcull loso-cOTSgki-so 
awe**, tv^^tts «xrc* 
mx-it. fmx'<r)j<>vismm%L. -uwwczm 
tit, mmmk<r)&wm±tt.L?gx . 

hfrbX'hh. 

[0037] 1 0*fctt+ffl«#6£S*tf20ja 

±tftfftiaBEffi«:flrt-. <IOB*. EEgflfttf 100-250 °C 

offliajEs k ta i k *«a«»tt*' i*i±s-e-6±T#ai 

[0038] ft»»ft£€L SttJMMttefrS . icoS^ 
jUftftCIS LTtt. E£#OT:l;lT^lHttt»H»£ 

$*ffirfrfilfc. ;^&ff*initt£***±T#ft tW 

[0039] j««fcy6tri!ttWMBB*affl^ 

«frd»lct», ***l»^*-rtlflS*4Jftt*l«H- 
s g fl«rciws«B*tf a ; k * f s . § t» 

[0040] ZJJCBIS*t»K8*4fc*tft 

m°cmfc%^t-Kmm&tf&mzmit?. -u 
wczm h k »^+cosoi . ai t x<omi 

iz*m&®mmm.te sovc&± ^car^^miz 

[oo4i] ajjmwzit. wmmft^mz 
ma ixmftz%jE-t h z. k tffflmmwzMzmsx 
hz>.%&, mmmmLxmm&msizii.. mm 
vmi-itMz. wmcjf&m, mmm^mk^-T 
ormtzkmyix'hz. Rmm&mm 

yfzmixhSk^. 

[0042] xmco-mmwut. mm»mt^ 

[004 3] 

imm] mmi 

miizTTsttfZft&mzKmxy?*. mmmzxm 

t«t O^Jf : 2.8 mCO&MMt ttz. -0\^X\ 900 K>? 

mmsuzit±.ift&h^ 95o , ccio8-^if teiUMi 
muz. *<of* s frnftmitmifith zt%<, >m 
msi%Mzx 900-c, 75&tffl<Di±±Mmmuz<, 



(6) Hfl2 003-49250 (P2 0 0 3-4EA) 



x\ mmmmm^x me, mm-mttmzmi 
i o o 4 4 1 &±.fmmcommwzinf&soi .Aimt n 

tzMZ^ 30x300mm OYfA X£J?BrU:£>*>. J I S$ 

(jis c 2550) izmixmrniMmmtritz. 



mkifi^tc\MZZ<n&ftX'<nWm$kt in. 
C. iWR^)B»««fetlMrt-6fcftt=W, 7/60 (Qtm«F 
S : 1.7 T s JU&ifc : 50Hz?<O*c«) fccktf B 8 (Btffc 
* :800ViW>«SRWK) fcfflJgU:. K 
ffitf)SEMR*:feJ:tf EDXftfffcJ: DffltfflKK&fc 

*S:«^UJt. f|£ftfcttlllS:fl2Kipr. 
[0045] 
[«13 



[0046] 





$ # 39 (mass%, ppid ) 


1 * 


C 


Si 


tin 


sol.AI 


N 


0 


S 




A 


0.0023 


2. 44 


0.15 


40 


25 


20 


20 






B 


0.0032 


3.21 


0.05 


51 


43 


17 


120 




» 


C 


0.0043 


3. 29 


2.35 


73 


23 


13 


150 




n 


D 


0. 0020 


3. 30 


1.24 


39 


11 


13 


210 




It 


E 


0. 0037 


3. 25 


0.12 


_6_ 


10 


12 


10 




mm 


F 


0. 0028 


3.21 


0.09 




42 


15 


140 




it 


G 


0. 0033 


3.19 


0.10 


77 


76 


16 


200 






H 


0. 0021 


3. 32 


0. 17 


35 


21 


18 


22 


Mi : 0.043 


mm 


I 


0. 0015 


3. 40 


0. 16 


62 


24 


10 


40 


Cu : 0. 10 




J 


0. 0031 


3. 35 


0. 06 


60 


12 


17 


35 


P : 0.020 




K 


0. 0030 


3. 38 


0.28 


41 


21 


13 


110 


Cr: 0.35 





sol.AI, N. 0, Stt pp» S/T. 



[«2 3 







1 urn i^Tco 
CM) 




mm* 
(») 




B, 


w n 


m 


sol. A J 
(ppb) 


N 
(ppm) 


mm 


CW/kg) 


(T) 


A 


35 


43 


97 


A1N 


23 


I. 18 


1.86 




B 


45 


72 


96 




18 


L, 22 


1.84 




C 


70 


30 


100 


tt 


32 


1.30 


1.83 




D 


33 


36 


99 


n 


21 


1.21 


1. 84 


/t 


E 


_3_ 


31 


20 


Si 3 N< 


0 


1.43 


1.79 




F 


158 


49 


86 


A I N 


2 


2.34 


1.61 


tt 


G 


69 


90 


57 


Si s N 4 


2 


2. 17 


1.59 


» 


H 


31 


25 


99 


Al N 


31 


0.95 


1.98 


mm 


1 


57 


3! 


100 


tt 


27 


t. 10 


1.88 ' 




J 


56 


20 


100 


tt 


40 


1. 12 


1.87 




K 


35 


24 


100 


» 


25 


1.15 


1.88 





[0047] $2 frhWhfrti; J: 0 fc. *%mWl%.t 
tlX^l. £*lfcttU ME, GTJ£> Si 3 N, 



[0048] HM0IJ2 

C : 0.0036mass%, Si : 3.44mass%, Mn : 0.06mass%, 
Sb : . 0.015 nass%, sol.AI : 0 .0044 mass%fc e };l^N : 
0.0030mass%££3rU m&l&e&XXf^mpFffllt 
<7)®mz%Z>mLt. C : 0.0032mass%, Si :3.30mass 



(7) H2 003 -4 9250 ( P 2 0 0 3 - 4H5ffi§ 



%, Mn : 0.07mass%. Sn : 0.010 mass%, sol.Al : 0.00 
38mass%fcJ;l/N : 0.0032mass%£r-£^r U SSEiiFefc 

Sffittfe* ^raffSfcctOO.BSnim^S^^Wtcttiff^ 
925°CT10#i7)H^ B M#6S:liL^. Si 
0,£±j£#i*S^Mf«*fWliLTa»fc, 25vol%H 

2 +75voi%n 2 %m%wzx75m\<7>ti:±M.mm i 

itZittz. OWC. 25vol%H 2 +75volS;N 2 #Hm4HC 



X 870-C, lS^Tfifl&ttfcttLfc*)^ «Rfc7? 

[0049] fcfciifcsfliscov vr . latw 1 1 mm 

IzLX. «MK«f»fc*«t4a>l.Al*i:N*, ^OilLfttf 

ma. w 17/50 , b 8 . w&tfiu* wmmffium 
3fcOTe-rs. 

[0050] 
[*3] 



SB*! 


fx _t }5t JHI 

(t) 


N a / Fi a 
(ppm) 


sol. A J 

(PPO) 


i — pi — rr 

1 /i m hi, r (D 

(%) 


±n lis in* 


(Eft) 


W 17/10 

Of/kg) 


B i 
(T) 


ffi % 


L 


800 


-11 


41 


99 


At N 


36 


1.28 


1.84 




tr 


850 


43 


40 


100 




32 


1 1.26 


1.85 


n 


tt 


900 


52 


37 


98 


tt 


28 


K 19 


1.89 


ff 


ft 


950 


59 


25 


98 


ft 


22 


1. 10 


1.91 


tt 


tt 


1000 


_81_ 


_6_ 


32 


S i 3 N < 


8 


1.78 


1.83 


JtttM 


tt 


1050 


96 


J_ 


41 




7 


1.84 


1.80 


tt 


ft 


L 1 00 


U? 


5 


22 


(t 


5 


1.81 


1.71 




M 


800 


36 


37 


100 


AIN 


32 


1.30 


1.82 




»f 


850 


41 


34 


100 




21 


1.25 


1.84 


tt 


ft 


900 


47 


25 


97 


tt 


20 


1.20 


1.86 


tt 


» 


950 


51 


18 


95 


ft 


19 


1. 14 
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Offl{fttC^|)MN i: , C : 0.0520mass%, Si : 3.56mass 
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m*5£vm?aA,mm£±fab ujt*»-*mn-f •< 

[0053] #^^M H n n«tOV^T . 1 t H« 

fcUT, i3«+tfc(tl»sol.Alfii:N4, ^OilLlffiff 

ma. w 17/50 , b 8 . mtfiua jarto«wfffl* 
4t«iets. 

[0054] 
C*4] 



(8) M2 003-49250 (P2 0 0 3-428A) 
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(9) HB2 003-49250 ( P 2 0 0 3 -4ch2/A ) 
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